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PROBLEM TO BE SOLVED: To surely provide a 
capacitance type proximity sensor detecting an object 
by adjusting the detection range and detection 
sensitivity according to a condition during detection. 
SOLUTION: A fixed shield electrode 2 forms a cylinder 
with a bottom. A disk-like detecting board 7 is installed 
on the open end of the fixed shield electrode 2. A 
detecting electrode 1 is provided to face a detection 
subject 1 1 at a center part of the detecting board 7. A 
cylindrical movable shield electrode 5 is provided outside 
of the fixed shield electrode 2. The movable shield 
electrode 5 slides along the axial direction of the 
cylindrical shape. By sliding the movable shield electrode 
5 freely, a protruded amount of a movable shield 
electrode 5 toward the detection subject 1 1 from the 
fixed shield electrode 2 can be adjusted freely. The 
detection electrode 1 and the movable shield electrode 5 
are maintained at almost identical electric potential. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrostatic-capacity mold proximity sensor characterized by to have the 
screening electrode prepared so that this covered part might serve as adjustable while being 
prepared along the direction which faces to a detection object from a detection electrode in the 
detection electrode which makes a detection side meet a detection object and the side of said 
detection side and covering the predetermined part between a detection electrode and a 
detection object in the side of said detection side. 

[Claim 2] Said screening electrode is the electrostatic-capacity mold proximity sensor of claim 1 
characterized by being prepared so that the electric shielding die length which met in the 
direction which encloses the side of said detection side, changes and faces to a detection object 
from said detection electrode may serve as adjustable. 

[Claim 3] The electrostatic-capacity mold proximity sensor of claim 1 characterized by carrying 
out the imaginary short circuit of said screening electrode and said detection electrode, or claim 

2. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrostatic-capacity mold proximity 

sensor equipped with the screening electrode. 

[0002] 

[Description of the Prior Art] As a conventional example of the electrostatic-capacity mold 
proximity sensor equipped with the screening electrode, a thing given in JP.60-1 19486.A can be 
mentioned, for example. Drawing 5 is the cross section showing the above-mentioned 
electrostatic-capacity mold proximity sensor. This electrostatic-capacity mold proximity sensor 
is equipped with the detection electrode 41 and the screening electrode 42 of a cross-section U 
shape shielded so that the back of this detection electrode 41 may be covered. And if alternating 
voltage is applied between the detection electrode 41 and a screening electrode 42 by AC power 
supply 43 to such a sensor, the line of electric force 46 as shown with the broken line of this 
drawing will be produced. 

[0003] In the above-mentioned electrostatic-capacity mold proximity sensor, if a body 44 exists 
in the front-face side of the detection electrode 41. line of electric force 46 will be influenced by 
this body 44, and the capacity value between the detection electrode 41 and a screening 
electrode 42 will change with it Therefore, if change of this capacity value is detected, the 
detection object 44 is detectable. On the other hand, since line of electric force 46 is not formed 
behind the screening electrode 42 even if a body 45 exists behind a screening electrode 42. the 
capacity value between the detection electrode 41 and a screening electrode 42 does not 
change. Such a configuration can detect now alternatively only the body located ahead of the 
detection electrode 41 in the above-mentioned conventional example. 
[0004] 

[Problem(s) to be Solved by the Invention] In the above electrostatic-capacity mold proximity 
sensors, if the detectable range to a body 44 is made large, since the effect of the noise 
received from the body of the outside for detection will also become large, it will be used, 
lowering detection sensitivity. That is. by the sensor without directivity, the height of detection 
sensitivity and incorrect detection of the body of the outside for detection have the relation. of a 
tie in mutually. In the conventional example, since directivity was not able to be ac(justed. there 
was a problem of carrying out malfunction of being unable to detect the body which should be 
detected or detecting the body of the outside for detection etc. 

[0005] Made in order that this invention may solve the above-mentioned conventional technical 
problem, that purpose can adjust the detectable range and detection sensitivity according to the 
conditions at the time of detection, and is to offer the electrostatic-capacity mold proximity 
sensor which can detect a detection object more certainly. 
[0006] 

[Means for Solving the Problem] Then, the electrostatic-capacity mold proximity sensor of claim 
1 is characterized by to have the screening electrode prepared so that this covered part might 
serve as adjustable while it is formed along the direction which faces to a detection object from 
a detection electrode in the detection electrode which makes a detection side meet a detection 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



18/06/16 



JP.2001-035327.A [DETAILED DESCRIPTION] 



2/5 ^<-v 



object, and the side of said detection side and covers the predetermined part between a 
detection electrode and a detection object in the side of said detection side. 
[0007] In the electrostatic-capacity mold proximity sensor of above-mentioned claim 1, the 
screening electrode which covers the side of a detection side from a detection electrode about 
the other predetermined part to a detection object is provided so that the covered part may 
serve as adjustable. Therefore, the line of electric force formed between a detection electrode 
and a detection object becomes possible [ adjusting the field which can be influenced with said 
screening electrode ]. 

[0008] Moreover, the electrostatic-capacity mold proximity sensor of claim 2 is characterized by 
being prepared so that the electric shielding die length which met in the direction in which said 
screening electrode encloses the side of said detection side, changes, and faces to a detection 
object from said detection electrode may serve as adjustable. 

[0009] In the electrostatic-capacity mold proximity sensor of above-mentioned claim 2, the 
electric shielding die length of the screening electrode which encloses the side of a detection 
side is made adjustable. Therefore, it becomes possible to adjust the breadth of the line of 
electric force formed between a detection electrode and a detection object with said screening 
electrode. 

[0010] Furthermore, the electro static -capacity mold proximity sensor of claim 3 is characterized 
by carrying out the imaginary short circuit of said screening electrode and said detection 
electrode. 

[0011] In the electrostatic-capacity mold proximity sensor of above-mentioned claim 3, it 
becomes possible to avoid that line of electric force is formed between a screening electrode 
and a detection electrode. 
[0012] 

[Embodiment of the Invention] Next, the gestalt of concrete operation of the electrostatic- 
capacity mold proximity sensor of this invention is explained to a detail, referring to a drawing. 
[0013] Drawing 1 is the perspective view showing said electrostatic-capacity mold proximity 
sensor, and drawing 2 is the mimetic diagram showing the structure. The fixed screening 
electrode 2 equips nothing and its back end side center section with the coaxial terminal 4 for 
the shape of a cylindrical shape of an owner bottom. And the disc-like detection substrate 7 is 
attached in the opening edge of this fixed screening electrode 2. As a way is attended outside 
said fixed screening electrode 2. the detection electrode 1 which meets the detection object 1 1 
is formed in the center section of this detection substrate 7. The side which meets the 
detection object 11 among the detection electrodes 1 is a detection side. Although this 
detection electrode 1 is also accomplished in the circle configuration, that diameter is made into 
or less about 1 / 3 even if there are few diameters of said detection substrate 7. Moreover, the 
cylindrical shape-like movable shield electrode 5 is formed in the outside of the fixed screening 
electrode 2 which hits the side of said detection side. This movable shield electrode 5 is formed 
so that the lateral surface of said screening electrode 2 may be touched, and so that that medial 
surface can be slid in accordance with cylindrical shape-like shaft orientations. And by making 
this movable shield electrode 5 slide, and changing that location, the amount of protrusions of 
the movable shield electrode 5 from the fixed screening electrode 2 to said detection object 11 
side can be adjusted now free. Furthermore, from said detection electrode 1, the detection 
electric wire 3 is prolonged in the back end side of the fixed screening electrode 2, and is 
connected to the signal terminal located in the core of said coaxial terminal 4. On the other 
hand, said fixed screening electrode 2 is connected to the shielding terminal which constitutes 
the periphery section of said coaxial terminal 4. 

[0014] Drawing 4 shows the circuit for detecting the detection object 1 1 using said 
electrostatic-capacity mold proximity sensor. This circuit applies the so-called astable 
multivibrator. The 1st resistance (resistance R1) 22 is connected between the reversal input 
edge of an operational amplifier 21, and an outgoing end, and the 2nd resistance (resistance R2) 
23 is connected between a noninverting input edge and a touch-down edge, and the 3rd 
resistance (resistance R3) 24 is further connected between the noninverting input edge and the 
outgoing end. And while the reversal input edge of an operational amplifier 21 is connected to 
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said detection electrode 1 through the signal line 13 of a coaxial cable, the noninverting input 
edge is connected to said screening electrodes 2 and 5 through the shielding wire 12 of said 
coaxial cable. 

[0015] If the detection object 11 exists between the detection electrode 1 and a touch-down 
edge here, electrostatic capacity C will arise between this detection object 11 and the detection 
electrode 1. Then, an astable multivibrator which was described above is f= 1/(2 and C-FMn (2 
and R1/R2+D) of the following types. 

It comes out, and oscillates on the frequency f expressed, and the oscillation wave is outputted 
from an output terminal 25. If the detection object 1 1 is not close to the detection electrode 1, 
since said electrostatic capacity C serves as a small value, the signal of a comparatively high 
frequency is outputted from said output terminal 25. On the other hand, if the detection object 
11 is close to the detection electrode 1, since said electrostatic capacity C will serve as a big 
value, the frequency of the signal outputted from said output terminal 25 becomes low. 
Therefore, by counting the frequency of this output signal, contiguity of the detection object 1 1 
is detectable. Moreover, between both the input edges of an operational amplifier 21. since it is 
mutually maintained by same electric potential, the detection electrode 1 and screening 
electrodes 2 and 5 serve as same electric potential mostly mutually. 
[0016] Next, detection of the detection object 11 using the aforementioned electrostatic- 
capacity mold proximity sensor is explained, even if the detectable range is narrow under the 
condition which the near location of the detection object 11 was decided, and the body of the 
outside for detection looks many things like [ a perimeter J, and may moreover exist in it, the one 
where detection sensibility is higher is desirable. Then, the movable shield electrode 5 is made to 
slide to the detection object 1 1 side, and the movable shield electrode 5 is made in such a case, 
to project greatly from the fixed screening electrode 2 at the detection object 1 1 side, as shown 
in drawing 1 . If it does in this way, since the part to which the detection object 1 1 goes from the 
detection electrode 1 will fully be shielded with the movable shield electrode 5. it can avoid that 
said electrostatic capacity C is influenced by the body of the outside for detection, and 
contiguity of the detection object 1 1 can be detected by high sensitivity. 

[0017] It is desirable to make the detectable range large if possible under a condition to which 
the location of the detection object 1 1 is not fixed, and the body of the outside for detection 
moreover does not exist in a perimeter on the other hand. Then, the movable shield electrode 5 
is made to slide to the back end side of the fixed screening electrode 2. and it is made for the 
movable shield electrode 5 not to project greatly from the fixed screening electrode 2 in such a 
case. By drawing 3 , the case where the movable shield electrode 5 is made to slide is shown 
until it will be in the condition of not projecting from the fixed screening electrode 2. Since 
between the detection electrode 1 and the detection objects 11 is not greatly covered with the 
movable shield electrode 5 when it does in this way, said electrostatic capacity C will change 
with the detection objects 1 1 which consist in the large range, therefore the large range can be 
covered, and contiguity of the detection object 11 can be detected. 

[0018] And the detection electrode 1 and the movable shield electrode 5 are connected to the 
input edge of an operational amplifier 21. respectively, the imaginary short circuit of the two 
electrodes 1 and 5 is carried out and it is considering as same electric potential mostly. 
Therefore, it is avoidable that line of electric force arises between the detection electrode 1 and 
the movable shield electrode 5, and electrostatic capacity occurs in it. Therefore, even if the 
opposed face product between the detection electrode 1 and the movable shield electrode 5 
changes by making the movable shield electrode 5 slide, said electrostatic capacity C between 
the detection electrode 1 and the detection object 1 1 is not influenced notably. Therefore, 
irrespective of the location of the movable shield electrode 5. contiguity of the detection object 
1 1 is correctly detectable. 

[0019] Moreover, the diameter was made into or less about 1 / 3, and said detection electrode 1 
has prepared it in the center section of said detection substrate 7, even if there are few 
diameters of the detection substrate 7. Therefore, the detection electrode 1 will keep sufficient 
distance between the movable shield electrodes 5 prepared along with the periphery of the 
detection substrate 7. and will be prepared in it Generally, the capacity of a capacitor can make 
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small variation of the electrostatic capacity between the two electrodes 1 by change of the 
opposed face product between the detection electrode 1 and the movable shield electrode 5, 
and 5, even if the potential difference has arisen between the detection electrode 1 and the 
movable shield electrode 5 if between the detection electrode 1 and the movable shield 
electrodes 5 is made to isolate in this way since it is in inverse proportion to an inter-electrode 
distance. Therefore, by migration of the movable shield electrode 5, it is avoided that said 
electrostatic capacity C between the detection electrode 1 and the detection object 1 1 is 
influenced greatly, and it can detect contiguity of the detection object 1 1 more correctly. 
[0020] Although the gestalt of concrete implementation of this invention was explained above, 
this invention is not limited to the above-mentioned operation gestalt, within the limits of this 
invention, can be changed variously and can be carried out. 

[0021] Although the astable multivibrator by the operational amplifier 21 was used in order to 
maintain substantially the detection electrode 1 and the movable shield electrode 5 to same 
electric potential above, what connects the detection electrode 1 and the movable shield 
electrode 5 to both the input edge of an operational amplifier in other circuits, respectively may 
be used. For example, the detection electrode 1 is connected to a reversal input edge, and the 
movable shield electrode 5 is connected to a noninverting input edge, a feedback resister is 
further connected between an outgoing end and a reversal input edge, and what impresses 
alternating voltage to a noninverting input edge is mentioned. Moreover, in the oscillator circuit 
using the Schmidt inverter, a circuit which connects a buffer to the input side of the Schmidt 
inverter, and connected the detection electrode 1 and the movable shield electrode 5 to the I/O 
edge, respectively may be used. 

[0022] Moreover, the movable shield electrode 5 to which the amount of protrusions from the 
detection electrode 1 is changed by making it slide above was used. This is because it will 
become possible to change the amount of protrusions from the detection electrode 1 of the 
movable shield electrode 5 with a very simple configuration if such a sliding mechanism is used. 
But when not adhering to the simplicity of such a configuration, you may make it change the 
amount of protrusions from the detection electrode 1 using the screening electrode constituted 
elastically for example, by a multistage configuration etc. Furthermore, although the movable 
shield electrode 5 of the shape of a cylindrical shape which encloses the perimeter of the 
detection electrode 1 above is formed, when mainly controlling the effect from the outside body 
for detection which consists in a specific part movable shield electrodes, such as the shape of a 
cross-section hemicycle, can also be used so that the side of the detection electrode 1 may be 
surrounded partially. Without restricting detection sensitivity greatly, if it does in this way, the 
detectable range can be restricted only within the part which prepared the movable shield 
electrode, and the effect from the outside body for detection can be eliminated. Moreover, 
although the amount of protrusions from the detection electrode 1 is changed like the above 
when using such a movable shield electrode, you may enable it to rotate the perimeter of the 
detection electrode 1, for example, thus, the side in which a movable shield electrode is rotated 
according to the change, and the outside body for detection exists even if a body's of outside for 
detection existence part will change with conditions, if it carries out — restricting — the 
detectable range — restricting — the detection object 1 1 — the need — it is detectable by the 
sufficient range and high sensitivity. 

[0023] Moreover, as an application of the above-mentioned electrostatic-capacity mold 
proximity sensor, the sensor drive which makes the confrontation direction of the detection 
electrode 1 movable. may be added. It seems that for example, a rotation shaft is passed and 
established between two support saddles, a fixed screening electrode is made to penetrate this 
rotation shaft, and the confrontation direction of the detection electrode 1 is made to swing up 
and down. If the detection object 1 1 will be detected in the large range as the movable shield 
electrode 5 is not made to project from the fixed screening electrode 2 first if such a drive is 
added, and the detection object 1 1 is detected, while turning the detection electrode 1 in the 
direction of the detection object 11 with said drive, the movable shield electrode 5 can be made 
to be able to project from the fixed screening electrode 2, and contiguity of the detection object 
1 1 can be detected by high sensitivity. 
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[0024] 

[Effect of the Invention] In this invention, it became possible to prevent malfunction of detecting 
the body which was not able to be detected conventionally and which should be detected 
accidentally [ body / of the outside about / having become detectable / and for detection ]. 
Especially, with the electrostatic-capacity mold proximity sensor of claim 1, said screening 
electrode can adjust the field where the line of electric force formed between a detection 
electrode and a detection object can be influenced as mentioned above. Therefore, it becomes 
possible to set up the detectable range and detection sensitivity appropriately according to the 
conditions at the time of detection. 

[0025] moreover, in the electrostatic-capacity mold proximity sensor boiled claim 2. said 
screening electrode can adjust the breadth of the line of electric force formed between a 
detection electrode and a detection object. Therefore, it becomes possible to adjust the 
directive sharpness of a sensor according to the conditions at the time of detection. 
[0026] Furthermore with the electrostatic-capacity mold proximity sensor of claim 3, it is 
avoidable that line of electric force is formed between a screening electrode and a detection 
electrode. Therefore, even if the area of the covered part by the screening electrode changes, it 
becomes possible to prevent that the electrostatic capacity between a detection electrode and 
a detection object is influenced by this. 



[Translation done.] 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the electrostatic-capacity mold proximity sensor of 1 
operation gestalt of this invention. 

[ Drawing 2] It is the schematic diagram showing the structure of the above-mentioned 
electrostatic-capacity mold proximity sensor. 

[Drawing 3] It is the perspective view of the above-mentioned electrostatic-capacity mold 
proximity sensor. 

[Drawing 4] It is the circuit diagram showing the detector using the above-mentioned 
electrostatic-capacity mold proximity sensor. 

[Drawing 5] It is the schematic diagram showing the conventional electrostatic- capacity mold 
proximity sensor. 
[Description of Notations] 

1 Detection Electrode 

2 Fixed Screening Electrode 
5 Movable Shield Electrode 
11 Detection Object 
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